The aim this study was examined the association between physical activity, sociodemographic variables, health conditions and disease knowledge and attitudes in older adults with type 2 diabetes (DM2). A questionnaire for the collection of sociodemographic data and health conditions, the International Physical Activity Questionnaire (IPAQ), Diabetes Knowledge Scale (DKN-A), and Diabetes Attitude Questionnaire (ATT-19) were applied to 204 older adults. The absolute and relative frequencies was obtained and the results were analyzed by the chi-square test for proportions, bivariate analysis and logistic regression (p≤0.05). Significant associations were observed between being physically active and age above 70 years (OR=0.40; 95%CI: 0.22-0.90), having good knowledge of DM2 (OR=12.7; 95%CI: 6.8-30.1), and having a positive attitude towards DM2 self-care (OR=10.1; 95%CI: 6.34-20.1). Physical activity is associated with greater knowledge and a positive attitude towards DM2 self-care. Keywords: Motor Activity; Health Education; Aging; Chronic Disease.
Introduction
The increase in the life expectancy of the population has attracted public health attention, particularly because of the increasing incidence of degenerative chronic diseases such as diabetes mellitus (DM) in the elderly population 1 . Among preventive strategies, specific programs such as health education programs permit to raise awareness, to increase knowledge and to change attitudes towards disease management 2 . Diabetes mellitus affects 8.3% of the adult population, corresponding to 382 million people in the world. Of these, 24 million are found in South American countries and 80% live in low-and middle-income countries 3 . In Brazil, the National Health Survey (NHS, 2013) estimated that 6.2% of the population aged 18 years and over had a medical diagnosis of DM, with a higher prevalence in the age group of 65 to 74 years. The prevalence of DM was 19.6% among those 75 years of age and over 4 .
The daily life of people with DM changes dramatically. These changes are related to basic activities of daily living, ranging from the diagnosis of the disease -with feelings of anguish and despair -to its poor control, with a consequent loss of quality of life. This situation may lead the person to require full health care, involving biological, cultural, social, economic, and psychological aspects, among other 5 . In addition, DM is associated with vascular complications, comorbidities, an increased prevalence of geriatric syndromes and fragility, and an association has been reported between type 2 DM (DM2) and obesity and physical inactivity 5 .
The encouragement of physical activity is of fundamental importance in DM2 prevention programs. In this respect, the intensity and volume of physical activity in different life domains (transport, domestic tasks, work, and leisure time) should be increased to reach 150 minutes of moderate activities per week 6 .
Public health education programs for the population with DM2 promoted by multidisciplinary teams may be an efficient tool to reduce risk factors by raising the awareness of individuals about the disease 7 . Patients with DM2 participating in these health education programs may benefit by increasing their knowledge of the disease and, thus, develop a positive attitude towards health risk factors that could be reduced 8 .
Within this context, the objective of the present study was to verify the association of physical activity, sociodemographic characteristics and health conditions with disease knowledge and attitudes in older adults with DM2 from a city in South Brazil.
Methods

Context and Participants
A quantitative, cross-sectional, population-based study was conducted at four Family Health Units (USF in the Portuguese acronym) that have monitoring programs for older adults with DM2. The study was approved by the Ethics Committee on Research Involving Humans of University of Passo Fundo (Protocol 804.654/2014).
In Passo Fundo, the Family Health Strategy (FHS) is the main regulatory organ of the primary care system. The FHS attends a population of 2,500 to 4,000 individuals, which is delimited by the mapping of areas of greatest vulnerability. The teams perform home visits and offer the formation of specific groups for hypertensive and diabetic patients, pregnant women and older adults, as well as basic outpatient care, referring patients to specialities as needed. The municipality of Passo Fundo has 15 USF located in 15 different neighborhoods, as shown in Figure 1 10 . There were 23,352 older adults, corresponding to 12.63% of the population. Of these, 3,542 were registered in the USF, i.e., most older adults (16,521) did not use the health services of the Unified Health System and were covered by the family healthcare programs 11 .
The urban territorial division established by the Social Protection Department of Passo Fundo, was used for selection of the sample 9 . This organ provided the quadrants of operation of each Social Assistance Reference Center, which were divided into four large sectors: Sector 1 -Northeastern Region; Sector 2 -Northwestern Region; Sector 3 -Southeastern Region; Sector 4 -Southwestern Region.
The first quadrant, Northeastern Region, comprises 14 neighborhoods divided into three census sectors with 31,081 inhabitants; 3,250 of them older adults 11 . There are no USF in this quadrant, but the São José outpatient clinic attends on average 150 older adults with different diseases per month. This outpatient clinic has 12 employees, with the team consisting of nurse technicians, a nurse, a nutritionist, a physiotherapist, and physicians. This team provides outpatient care, immunization, nutritional follow-up, physiotherapy and geriatric, gynecologic and obstetric care to children, pregnant women, older adults, and hypertensive and diabetic patients, among others. The São José outpatient clinic was included in this study because of the services provided through a program for older adults with DM2 and because it met the criteria of the study.
The Northwestern Region located in the second quadrant is divided into six sectors and 25 neighborhoods with a population of 35,402 inhabitants; of these, 1,142 are older adults registered in the USF 11 . There are four USF in this quadrant, three of them offering programs for people with DM that attend 630 older adults with the disease. The programs conducted in these USF are monitored and controlled by the FHS and offer the following services through weekly visits scheduled at the units: nutritional management, periodic examinations, and information about daily DM2 management.
The third quadrant, Southeastern Region, comprises nine sectors and 31 neighborhoods, has a population of 19,022 inhabitants, and the number of older adults registered in the USF is 2,017 11 . There are four USF in this region, but only one has a DM2 program. This program consists of weekly meetings, with interventions of the healthcare team through lectures and control of glucose levels.
The fourth quadrant, Southwestern Region, comprises four sectors and 29 neighborhoods with a population of 56,519 inhabitants, including 3,542 older adults registered in the USF 11 . There are seven USF in this region, but only one offers a DM2 program. This program consists of follow-up by professionals of the USF who perform preventive laboratory tests and hold weekly meetings, including health education lectures.
After identification of the programs for older adults with DM2, one USF per quadrant offering this care was sampled. The São José outpatient clinic was included in the first quadrant since this quadrant had no USF providing programs for older adults with DM2. In the Northwestern region, the unit was chosen by drawing lots among the three USF that provide this care to people with DM2. USF Hípica was selected for this study.
For sample size calculation, a prevalence of DM of 20% among older adults estimated by the PNS was assumed 4 . The minimum sample size was 185 participants with DM and 10% were added for possible losses (e.g., non-eligibility, refusals).
Procedures
A questionnaire was applied to obtain information about sociodemographic data and health conditions. The sociodemographic variables included age (60 to 69 years, > 70 years), sex (male and female), marital status (married, single, widowed, and divorced), occupation (with and without occupation), education level (0 to 4 years, > 5 years), and income (retirement income, pension/others). The heath condition variables included smoking (yes or no in the last year), alcohol consumption (yes or no in the last year), falls (yes or no), and diseases other than DM2 (yes or no).
Physical activity levels in the leisure-time domain were assessed using the International Physical Activity Questionnaire (IPAQ)-Long Form, which has been tested and validated for the elderly Brazilian population 12, 13 . The questionnaire is easy to administer, inexpensive and provides acceptable validity for this type of evaluation. The results were summed to provide the minutes spent per week in moderate or vigorous physical activities (MVPA). Older adults performing less than 150 minutes of MVPA were classified as insufficiently active and those performing 150 minutes or more of MVPA were classified as active 14 .
For the evaluation of knowledge and attitudes about DM, the participants responded in interviews to the Diabetes Knowledge Scale (DKN-A) and Psychological Attitude Questionnaire (ATT-19) validated for Brazil 15 .
The DKN-A is a 15-item multiple choice questionnaire that evaluates different aspects related to DM knowledge. It is divided into five broad categories: a) basic physiology, including insulin action; b) hypoglycemia; c) food groups and substitutions; d) diabetes management during intercurrent diseases, and e) general principles of diabetes care. Each of the 15 questions of the scale is scored as 1 for the correct answer and as 0 for the incorrect answer. Items 1 to 12 require a single correct answer. For items 13 to 15, two answers are correct and both must be checked to obtain score 1. Thus, a score of 0 to 8 indicates poor knowledge of DM and a score higher than 8 indicates good knowledge.
The ATT-19 is an instrument that measures psychological adjustment in people with DM. The questionnaire was developed as a response to the need to evaluate psychological and emotional aspects of the disease. It consists of 19 items divided into six factors: a) stress associated with diabetes; b) receptivity to treatment; c) confidence in treatment; d) personal efficacy; e) health perception, and f) social acceptance. Items 11, 15 and 18 are reverse scored. The main application of this attitude scale is related to the evaluation of educational interventions. Each response to the ATT-19 is rated on a 5-point Likert scale (1 = totally disagree to 5 = totally agree). The total score ranges from 19 to 95 points, with a score < 70 indicating a poor attitude and > 70 a positive attitude towards the disease.
Statistical analysis
The distribution of absolute and relative frequencies and the chi-square test for proportions were used for description of the variables stratified by sex. After bivariate analysis, the association between physical activity and the sociodemographic and health variables was tested by multiple logistic regression. For logistic regression, crude analysis was first performed followed by adjusted analysis, adopting a 95% confidence interval and a level of significance of p≤0.05. All analyses were performed with the Stata 10.0 program.
Results
The municipality of Passo Fundo had 817 older adults with DM2 registered in the USF, including 80 in the Northeastern Region, 630 in the Northwestern Region, 75 in the Southeastern Region and 112 in the Southwestern Region. Of these, 204 older adults with DM2 of both sexes participated in the study. There were 62.7% women and 64.2% were in the 60 to 69-year age group. Table 1 shows the characteristics of the sample according to sex. Significant associations were observed for age of 60 to 69 years in both sexes, being married, being a smoker, and alcohol consumption mainly in men. Analysis of the association between physical activity level and the sociodemographic variables, health conditions, knowledge and attitude (Table 2) revealed significant associations with age of 60 to 69 years, greater DM2 knowledge, and a positive attitude towards DM2 treatment. Table 3 shows the crude and adjusted associations of the sociodemographic variables, health conditions and knowledge and attitude about DM2 with physical activity level. The variables that continued to show an association among active older adults after adjusted analysis were age of 70 years and over, good DM2 knowledge, and a positive attitude towards DM2 treatment. 
Discussion
This study identified a positive association of active older adults aged 70 years and over with good disease knowledge and a positive attitude towards DM2 management. Physical activity was associated with age of 70 years and over, in agreement with the study of Justine et al. 16 in that study, older adults evaluating barriers to the participation in physical activity programs reported age not to be a limiting factor for physical activity. The subjects presented other external and internal factors that prevented their participation in physical activity such as pain, non-communicable chronic diseases, and lack of motivation.
The adherence to physical activity is of fundamental importance for the process of aging, especially among patients with DM2. Physical activity provides health benefits as demonstrated in a prospective cohort study conducted in the United States and Europe. The study showed a reduction of 31% in mortality rates among individuals participating once or twice a week in physical activity, totaling at least 150 minutes of MVPA, when compared to their less active peers. The benefits were greater in individual aged 60 years and over without DM2 17 .
Interventions designed to encourage behavioral changes in inactive older adults with DM2 have been widely studied and used to promote regular physical activity. Sazlina et al. 18 proposed individual personalized feedback and peer support interventions to improve physical activity levels in 69 Malay older adults aged 60 years and over. The authors observed that raising the awareness of older adults with DM2 alone or through peer support is efficient in improving physical activity levels and may help to more effectively control glucose levels.
The beneficial effect of physical activity has been widely demonstrated in current scientific studies. Gebel et al. 19 evaluated 204.542 Australian adults aged 45 to 75 years from an 8-year cohort study. The objective was to verify the association between physical activity and a reduction in mortality. The results showed an inverse relationship between vigorous physical activity and mortality, suggesting the creation of public health guidelines for vigorous physical activities to benefit the population.
In the present study, participation in physical activity was associated with better knowledge and a positive attitude in older adults with DM2. In a study conducted in Nigeria, Awotidebe et al. 20 evaluated the knowledge, attitude and practice of systematized physical activity for blood glucose control in 299 patients with DM2 (mean age of 51.9 years). The authors found that good knowledge of exercise can favor blood glucose control. Kueh et al. 21 studying 291 Australian patients with DM2 (mean age of 55.8 years), demonstrated an association between self-management in terms of systematized physical activity and good knowledge and attitude in DM2 treatment.
In Brazil, Seramin et al. 22 evaluated DM2 knowledge and attitude in 44 adults and older adults ranging in age from 30 to 80 years who used the public health system in Bebedouro-SP. The scores were satisfactory for disease knowledge (> 8 points), while the participants had difficulties in coping with DM2, exhibiting attitude scores < 70 points.
The positive association observed in the present study highlights the importance of disease knowledge and of a positive attitude towards DM2 treatment. The results found in this study may lead older adults with DM2 to benefit from disease self-care using regular physical activity as a non-pharmacological intervention in the treatment of DM2.
Limitations of the present study include the lack of estimation of the incidence of diseases associated with physical activity and of a clear timeline between the exposure to and occurrence of risk factors that could interfere with the participation in physical activity. Strengths of the study were its practicality and low cost and that it was able to verify the interaction between factors associated with physical activity level.
Conclusions
Being physically active was associated with age of 70 years and over, having good disease knowledge, and having a positive attitude towards DM2 self-care. Physical activity may therefore favor the treatment and control of glucose levels in older adults with DM2. Thus, DM2 prevention and treatment programs should focus on changes in eating habits and physical activity. In addition, courses providing information about DM2 are necessary so that older adults can change their attitude towards the disease.
